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2potential-energy surface of fusing system depends on a
great number of various collective coordinates. However,
in (1),(3)-(6) we take into account only the most impor-
tant collective coordinate, which describes the distance
between mass centers of separated nuclei or elongation
of fusing system upon the capture step.) At distance
R
CN
, which corresponds to the mass distance between









) = 0. If Æ
N
(R) continuously decreases with
reducing of R, then muon induces the SHE formation
due to three eects. (1) A more dipper capture pocket
is formed as a result of such R dependence of Æ
N
(R).
Therefore, the capture state formation probability in-
creases. (2) The potential-energy landscape of the muon-
nuclear system becomes more favorable for shape evolu-
tion from captured states of two touching nuclei to the
compound nucleus. (3) The muon-nuclear system ex-
hibits a larger ssion barrier height as compared to pure
nuclear system, see also [10] and papers cited therein.
Consequently, the ssion or quasi-ssion probability of
muon-nuclear system get reducing as compared to the
pure nuclear system.
In Table 1 we evaluate Æ
N
(R) around barrier for sev-
eral colliding systems, which can be used to the SHE
production. The muon binding energies in muonic atoms
is obtained by using Pustovalov parametrization [5, 11]
with nucleus charge radius R = 1:2A
1=3
fm, where A
is the number of nucleons in the nucleus. The entrance-




, depths of entrance-









for the pure nuclear
B
gs
and muon-nuclear systems, respectively, are given in









uated relatively to the compound-nucleus ground state.
The parameters of entrance-channel potential wells for







Table 1, are taken from [8].
TABLE I: Parameters of the entrance-channel potential for















(R) are given in MeV, R in
Æ
N
(R) is given in fm.


































































9.1 1.9 7.2 13:28 
118:08
R
The muon induce fusion reactions, because as we see in
Table 1 
 
provides (1) an the increase of the entrance-




, (2) a change of the
potential energy landscape from the touching congura-
tion of two colliding nuclei to the spherical compound









increase of the ssion barrier height. Reasons for increas-
ing both the ssion barrier height and B
gs 
are similar,
but for deformed nuclear shape, like in the case of ssion
barrier shape, the amplitude of ssion barrier increase is
smaller, then that for fusion barrier height. Therefore,
all sequential stages of SHE formation during fusion re-
action are induced by muon.
Relative inuence of muon on the capture well and
potential-energy landscape between the touching cong-
uration of two colliding nuclei to the compound nucleus
shape is stronger for the case of system with shallow








118, see in Ta-
ble 1. Therefore muon catalysis may give possibility to
use successfully reactions with shallow capture pocket.
The height of fusion barrier for muon-nuclear system,
evaluated relatively the ground state of colliding system
L










is the distance between nuclei
at fusion barrier. It is necessary to take into account this






is a convenient particle for inducing compound-
nucleus formation in reactions L








, because its lifetime ( 2:2  10
 6
s [12])
is suÆcient for making 1s bound state with a light pro-
jectile nucleus just before the collision with a target and
induce fusion reaction. The process of SHE formation
during nucleus-nucleus collision is fast relatively typical

 
dynamic time. Therefore there is high probability of
population of 1s bound state of 
 
in SHE during nuclear
reaction time. Due to this we can use estimates for Æ
N
,
presented in Table 1. The compound nucleus relatively










[12]). It is possible to make beam of muonic projectile L

by merging beams of strongly ionized projectile nucleus
L and of 
 
at the same velocities before the target.





should quickly populates 1s state.
Note that muon catalysis of thermonuclear reactions
is also related to eective reduction of the Coulomb re-
pulsion between protons and is well studied both the-
oretically and experimentally (see [5] and papers cited
therein). Muon catalysis of thermonuclear reactions be-
tween two hydrogen isotopes is mainly related to reduc-
tion of both fusion barrier heights and thickness. In con-
trast to this muon catalysis of SHE production is con-
nected with more complex processes as reduction of fu-
sion barrier thickness, modication of capture pocket,
variation of potential-energy landscape between capture
and compound-nucleus shapes and rising of ssion bar-
rier height. The reduction of fusion barrier height, eval-
uated relatively to the ground state of two colliding nu-
clei, is also taken place in SHE production reactions with
muonic projectiles.
Here we have briey discuss main features of the muon
3catalysis of SHE production. Detail theoretical and ex-
perimental studies of the muon catalysis of heavy nucleus
formation are needed.
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